Bisphenol A suppresses osteoclastic and osteoblastic activities in the cultured scales of goldfish.
The direct effect of bisphenol A on osteoclasts and osteoblasts was examined using a culture system of goldfish scales. Tartrate-resistant acid phosphatase (TRAP) and alkaline phosphatase (ALP) were used as markers of osteoclasts and osteoblasts, respectively. Bisphenol A (10(5) M) significantly suppressed both TRAP and ALP activities. These data were reproduced in an in vivo experiment. From an analysis of a reverse transcription-polymerase chain reaction in the in vitro-cultured scales, it was demonstrated that the insulin-like growth factor (IGF)-1 mRNA expression decreased by a bisphenol A treatment. On the other hand, 17beta-estradiol (E(2)) stimulated both TRAP and ALP activities and did not change IGF-1 mRNA expression, suggesting that bisphenol A has a different effect from E(2) on bone metabolism. This study is the first to demonstrate that bisphenol A functions to suppress directly osteoblasts and osteoclasts among vertebrates, which strongly suggests that this scale in an in vitro assay system can be utilized for the evaluation of the effects of endocrine disrupters on bone cells.